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1. Title of invention 

Casting Flux 

2. Inventor: 
Name: Tetsujiluchi 

Address: 1-104 Ikawatani Jutaku, 766 Befu Okxihata, Ikawatani-cho, Tarumi- 

ku, Kobe 

Name: Shiro Honda 

Address: 13-28 Shinryodai 7-chome, Tarumi-ku, Kobe 

3. Applicant for Patent 

Name: Sakai Chemical Industry Co., Ltd 
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Tel. 078 (732) 7121 

Representative: Hiroyuki Tsuchihashi 
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4. Documents attached 
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(3) Copy of Application 1 set 
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Specifications 

1. Title of the invention 
Casting Flux 

2. Claims 

A casting flux for steel, such casting flux consisting of a matrix, a flux and a 
slag conditioning agent, whose chemical composition represented in wt% is as 

follows; 



Chemical composition wt% 

Si02 30-60 

CaO 2-40 

AI2O3 1-28 

Oxides of alkali metals 1-15 

B2O3 7-18 

MnO 5-15 

FeO 1-5 

C 0-17 



3. Detailed description of the invention 

This invention relates to a flux that is added to the mould when steel is being 
cast. 

Hitherto, when steel was cast, an additive that consisted of a natural or 
synthetic siUca ternary system consisting of Si02-CaO-Al203 to which flux, 
and carbon powder as the slag conditioning agent were added was employed 
as a flux, but when this was added to the mould, it quickly became a molten 
flux and covered the surface of the molten steel and prevented oxidation and 
prevented the scape of the radiant heat from the molten steel, thus preventing 
the rapid solidification of the molten steel. Moreover the molten flux is 
employed in order to promote the dissolution of the non-metalUc oxide 
material or scum that floats from within the molten steel and which then 
floats to between the casting mould and the casting providing a lubricating 
action and to prevent the development of defects in the surface of the cast slab. 

However, fluorides are employed as indispensable constituent elements of 
such fluxes of the prior art, and the disadvantages of the use of such fluorides 

are now explained. 

The fluorides react with the silicates which results in the evaporation and 
dispersal of silicon tetrafluoride, which degrades the work environment and 
also mcreases the level of F ions in the cooling water when it dissolves in the 
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secondary cooling water that is employed to cool the cast slab that has been 
extracted from the casting moulds in continuous casting, and by changing the 
pH of the cooling water, causes serious damage to the continuous casting 
machine. 

The casting flux envisaged by the present invention was perfected as a result 
of experiments intended to provide a flux that would be as effective as or 
more effective than the fluxes of the prior art, but witli out the use of such 
deleterious fluorides. 

Thus the casting flux for steel envisaged by the present invention employs 
oxides of the alkali metals (hereinafter shown as R2O) in place of the fluorine 
compounds, and also employs B2O3, MnO and FeO, and in a molten state, the 
chemical composition of the flux envisaged by the present invention is SiOa 30 
wt% to 60 wt%, CaO 2 wt% to 40 wt%, AI2O3 1 wt% to 28 wt%, R2O 1 wt% to 
15 wt%, B2O3 7 wt% to 18 wt%, MnO 5 wt% to 15 wt%, FeO 1 wt% to 5 wt% 
andCOwt% tol7wt%. 

The method of manufacture of the casting flux envisaged by the present 
invei-ition is to add alkali metal oxides as a flux and manganese carbonate, 
manganese oxide or [ferromanganese?] as a source of Mn to the ternary Si02- 
CaO-AbOs silicate system, and then to add iron oxide and borates, and if 
necessary carbonaceous matter, in order to prepare a flux possessing the 
chemical composition described above. 

The silicate matiix employed is alumina cement or limestone, and according 
to circumstances fly ash, Portland cement, woUafitonite, basalt, glass, 
anhydrous sodium silicate, blast furnace slag or shirasu'^. Moreover, alkali 
metal oxides are used as the flux, with sodium carbonate and potassium 
carbonate being commonly used. Fe203 and Fe304 and so forth are 
undesirable as the iron oxides for the manufacture of flux, but scale and FeO 
may be added. 

Anhydrous borax and glass powder containing B2O3 are effective as the 
borates. 

Graphite powder and coke and so forth may be employed as the 
carbonaceous matter. 

Such mixtures may be ground, and may then be supplied in the form of 

powder, particles or granules. 



' Variety of volcanic ash sand from Southern Japan 
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The casting flux envisaged by the present invention derived in the manner 
may be employed with ordinary cast slab, but is particularly effective when 
employed with cast slab derived from continuous casting. 

This is now explained in further detail. 

The casting flux envisaged by the present invention possesses a softening 
point of between 950° C and 1200° C, high temperature viscosity of 1 to 30 
poise at 1300° C, 0.3 to 8 poise at 1400° C and 0.1 to 5 poise at 1500° Q and 
melts rapidly, with a melting speed of not more than 20 seconds at 1300° C for 

a Seger cone. 

It is known that, when a flux intended for continuous casting is added to the 
mould, the flux promptly forms slag and exerts a lubricating effect between 
the mould and the cast slab, and that the softening point of the flux should be 

not more than 1200° C in order to improve the level of cleanliness and 
improve the quaUty of the cast slab, and the present invention is highly 
effective in reducing the melting point because it contains R2O, B2O3, MnO 
and FeO as fluxmg agents. 

Moreover, because the high temperature viscosity of the flux envisaged by the 
present invention falls within the range described above, the amount of the 
flux tliat flows to the boundary surface between the continuous casting mould 
and the cast slab is appropriate and it provides a good hibricant effect. 

If the flux is highly viscous and 30 poise or higher at 1300° Q its lubricating 
effect is greatly impaired and the scum and non-metallic iaclusions are 
absorbed. On the other hand, if the viscosity is low, being not more than 1 
poise at 1300° C, the flow of flux between the casting mould and the cast slab 
is very great, the cooling effect in a water-cooled casting mould is uneven, 
and thermal strain can lead to cracking. Moreover, vertical vibration of the 
casting slab can cause surface defects such as oscillation marks laterally across 
the surface of the cast slab to deepen. 

However, becavise the R2O, MnO and FeO and so forth as envisaged by the 
present invention are basic, they break down the mesh structure of the 
silicates and act to greatly reduce the viscosity, while increasing the amount 
of B2O3 that is added is also known to have the effect of reducing the viscosity 

significantly, 

Consequently, by adjusting the amounts of these viscosity reducing agents 
that are added, the casting flux envisaged by the present invention can both 
increase the cleanliness of the steel and improve the surface of the cast slab. 

Moreover, the alkali metal oxides, manganese carbonate, manganese oxide, 
[ferromanganese?], borates and iron oxides and so forth that form the flux 
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envisaged by the present invention are dispersed or activated at melting 
temperature and melt very evenly, and readily break up the mesh structure of 
the silicates and are in excellent state for the formation of slag. This effect is 
particularly evident among the alkali metal oxides and the borates. 

When this casting flux envisaged by the present invention is added to steel, it 
quickly flows to the boundary surface between the casting mould and the 
steel after it has melted and provides a good lubricating effect, and thus is 
considered to be effective in preventing defects such as slag residues from the 
mould and so forth. 

The most significant aspects of the casting flux envisaged by the present 
invention are the high temperature properties of the flux as described above, 
namely the softening point, viscosity and slag forming properties, and that 
alkaline metal oxides, B2O3, MnO and FeO are combined simultaneously as 
agents to adjust these properties instead of the fluoride adjusting agents that 
were formerly employed. 

Next, the ranges of each of the chemical constituents of the casting slag are 
explained. 

The alkali metal oxides are employed as components that reduce the softening 
point and that accelerate the formation of slag, but these effects are not 
adequately expressed if not more than 1% of the alkali metal oxides is used. 
However, a substantially equilibrium state is reached at 15% or greater, and 
there is little effect from increments, while on tiie contrary, alkali metal 
vapour may be generated during casting from the flux or the alkali may 
dissolve into the cooling water during cooling, both of which phenomena are 
undesirable. 

B2O3 is added principally in order to reduce the viscosity, and not less than 
7% is required in order to achieve the appropriate viscosity for a continuous 
casting flux, as explained above. However, if ii^i excess of 18% of B2O3 is 
added, the addition of the boron may increase the hardness of the steel, 
according to the type of steel, which may be undesirable. B2O3 is also 
effective in reducing the softening point and in promoting the formation of 
slag, and if added in an amount of between 7% and 18% possesses a 
supplementary effect to that of the alkali metal oxides. 

MnO, FeO and B2O3 together have the effect of reducing the viscosity of the 
flux, and because the addition of boron to the steel may limit the amount of 

B2O3 used, a minimum of 5% of MnO and 1% of FeO may be required in order 
to achieve the appropriate viscosity. However, if in excess of 15% MnO and 
in excess of 5% FeO is added, the reduction in viscosity is slight, and greater 
amounts of these substances should not be added due to the possibility of 
reactions with active metals in the molten steel. 
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This casting flux envisaged by the present invention and so on may of course 
be used with smaller cast ingots such as blooms and billets. 

The casting flux envisaged by the present invention containing no fluorides 
does not generate any SiF4 gas whatsoever, which is good for the work 
environment, and it is also significant that there is no elution of F ions into the 
secondary cooling water and that damage to the continuous casting machine 
due to variation in the pH is prevented. 

Next, a practical embodiment of the present invention is described. 
Practical embodiment 

Synthetic woUastonite was used as the silicate substance, quicklime and blast 
furnace slag were used as basic substances with a basicity of CaO/SiOz = 0.95, 
and to these were added anhydrous sodium carbonate and also manganese 
dioxide and anhydrous borax as alkali metal oxides, in order to prepare a flux 
for the continuous casting of blooms. The chemical composition of the 
continuous casting flux so prepared was as follows: 



Chemical composition 


wt% 


Si02 


36.3 


CaO 


34.2 


AI2O3 


4.6 


Oxides of alkali metals 


5.7 


FeO 


3.5 


MnO 


6.2 


B2O3 


7.1 



The high temperature melting and powder properties of this flux were as 
follows. 

Melting point: 1010° C Pour point: 1040° C 

High temperatiire viscosity (° C) 1300 1400 1500 

Viscosity - poise 3 2 1 

Speed of slag formation from Seger cone 

Temperature (° C) 1300 1200 1100 

Speed - seconds 13 18 35 

Specific surface area (air flow method) 1400 cm^/g 
Bulk density 1 • 68 g/ cc 

Good results were obtained with when continuous casting was performed by 
employing a 240 x 240 cross section casting mould with SD material and 
employing this casting flux. 

Applicant: Sakai Chemical Industry Co., Ltd 
1-26 Oike-cho 3-chome, Suma-ku, Kobe-shi 
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